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SOME CONCERNS ON LABORATORY WORK IN SCIENCE

Review by
Goh Ngoh

Lian Sai 

INTRODUCTION

Based on the nature of science and the learning theory, laboratory work has been regarded 
as very essential in science education. It may be the only way of experiencing at first hand many of

phenomena and events that science addresses. Furthermore, laboratory work is also a way
learning scientific knowledge and acquiring science process skills, besides the motivational function. 

science educators, though we do not agree with what has been mentioned ahove, we 
value the contribution laboratory work in the teaching and learning of science. are

Concerned about the implementation of laboratory work in the science curriculum. 

RESEARCH STUDIES ON LABORATORY WORK IN SCIENCE

If you have a chance to visit some school science laboratories and observe students'
in the laboratory sessions, you can easily notice that students are usually actively

in the activities designed for them, especially for those at the primary and lower secondary
However, if you ask these students some pertinent questions related to their work, many of 

cannot describe what they did, why they did it or what they found. In some cases, it is easy
uncover students' real understanding about laboratory work, if a traditional evaluation approach

instruction is applied.



study (1980) is one example of a wealth of research studies which illustrates
observations. In his study, instead of the traditional evaluation approach to laboratory
physics courses, which usually focuses only on the graphs, tables and numerical values obtained
the students in their experiments, a rather different approach was used in an introductory
electromagnetism. His evaluation of students' performance in the laboratory was a test, 
of five questions, which focuses on the identification of the telling questions, the key concepts,
basic phenomena involved in the experiment, on the description of the method used, and also
results.

Two groups of students, one group using an experimental approach based on the 
theory of and the other group a traditional approach to physics instruction, were
answer these questions after each laboratory experiment, a total of four experiments. A zero-to-five
points scale, corresponding to a maximum of one point per item, was used to score this test. 

In the first two experiments, students in the experimental group were more able to
the basic question under investigation and the key electromagnetic concepts involved in
experimental work, but there was no significant difference in the last two experiments.
in general, there were no significant differences in terms of identification of basic
involved in the experiments, method description, and results report. Both groups performed
poorly in these aspects. The results of this study suggest that, in many cases, students 
experiment without a clear idea about what they are doing or what 'lies behind' an experiment. Many
students are not able to identify the physical concepts, the basic phenomena, and even the bask
question involved in the experiments. In addition, they use the terms 'scientific method' and
'experimental method' rather loosely, equating them with the mere use of laboratory equipment, 
they do not see experimentation as a process of generating knowledge. All these could imply that
laboratory instruction has failed to achieve what it should achieve. 

The above problem could well be attributed to the mismatch of teachers' and
purposes over the laboratory work. Students' existingviews and experiences of science have not been
taken into consideration in the designing and planning of experimental investigations. 

At this stage, it may be interesting to find out what students think about science practical!.
Such investigation was in fact undertaken by Denny (1986). First, interviews of some students had
been conducted to find out a number of very definite views (ideas) held by students about 
practicals. Based on such views, the questionnaire was designed and administered to all
years I to IV, a total of 503 students. Science teachers were also invited to respond to
questionnaire.

The questions in the questionnaire focused on how they viewed those ideas collected
interviews in relation to their experience of science practicals, their teachers' views, their
for adult life, and whether those ideas are new to them, as well as time allocated for practical

The results of this study indicate that the students associate practical work with
development of manipulative skills, (ii) relieving boredom and generating interest and (iii)
new things and testing ideas. Such students' stance towards practical work is influenced more
consideration of the 'student as a student' rather than by the 'student as a scientist', and in this 
it is in conflict with the stance taken by science educators towards practicals. In addition,
view their practical work as having relevance only to the lesson and to the laboratory and
beyond. This is a somewhat autistic view of practical work with it being seen as an end in
rather than a means of appropriate links with life outside the laboratory. 

,Such behaviour could possibly be affected by how teachers have conducted the
session or the design of the curriculum materials or both. This idea is strengthened by the fact



changing on aims of practical work from years to were Students
the first three years as 'investigatory of theory' whereas those of the fourth year 

them as 'confirmatory of theory'. It is certainly true that in the fourth year the heavy 
burden of examination encourages, even demands, convergent teaching and learning

It appears that whether the laboratory work is crucial in promoting learning science and doing
ds very much on the proper instructional design and how the laboratory work should 

With this belief, Goh et (1986) have come out with the laboratory instruction 
which focuses on the cause effect as well as the skills relationships in the area of qualitative analysis.

three clusters of skills manipulative, observational and inferential were identified as the essential
process skills. The logical thinking and reasoning underlying the steps used in the analysis were 
illustrated or explained. Students were encouraged to make use of all the information presented to 
them to make inferences. Wherever possible, the organization of materials was 
Piagetian-based. A high proportion of open-ended questions was used. 

This modified laboratory instruction was field tested against the conventional laboratory
instruction. Here for the conventional laboratory instruction, the organization of process skills into
worksheets was of traditional design and the mastery of process skills was left to chance. More
emphasis was given to the correctness of answers than to the skills needed to acquire them.

In the field testing, a sample of 164 ninth-grade subjects in four intact classes from two
schools participated. The two classes in each school were randomly selected and assigned, one as the 
experimental group and the other as the control group. The treatment last for 17 weeks.

The results of the treatment for these two groups show that the modified laboratory
instruction, which stresses the mastery learning of process skills, gives rise to improved quality of 
performance at practical

The stress of mastery learning of process skills does imply that explicit instructional efforts 
should be devoted to students. Friedler and Tamir (1986) even developed a special module entitled 
'Basic Concepts of Scientific Research' to train grades 11 and 12 students to acquire basic concepts 
of scientific inquiry. The module consists of a student text and a teacher's guide. The student text
consists of six chapters. The first chapter presents a brief historical-philosophical account of the
nature of development of scientific knowledge and explains the emergence of the concepts
"problems", "hypothesis", "deduction" and "experiment". Each of the next four chapters deals with 
one of these basic concepts. The last chapter requires the student to integrate what has been
in previous chapters by actually analyzing, designing and carrying out complete investigation.

Each chapter opens with a theoretical account followed by mental and practical exercises. 
each exercise the students starts with simple questions related to everyday experiences, move on

to more difficult questions which require analysis, and culminates with actually solving scientific
problems utilizing synthesis and evaluation. In addition, most exercises are 'dry', which means that
the student is asked to think and write with no manipulation of equipment or organisms.
Manipulation is incorporated into the final exercises. In the concluding assignments the students are
required to synthesize, integrate, and apply what they have learned in solving novel problems by
actually carrying out investigations in the laboratory.

In general, the module not only explains and develops inquiry skills but also attempts to 
Provide a realistic view of the nature of scientific research.

3



The module has been tried out in eight schools with of one lth grade and
ten grade ( N = 119). A pre-test, a post-test, and a questionnaire were find
out opinions and assessment of the module and its contribution to their understanding and
ability cope with problems. By comparing the tests scores, students generally
showed substantial gains in all aspects of the inquiry skills. The post-test scores also suggest that
even I lth grade students can acquire and master inquiry skills when adequately taught.

The results of the trials. as well as the comments of both teachers and students, indicate that
the can a significant contribution to the and understanding of the processes of
scientific inquiry.

IMPLICATIONS FOR SCIENCE TEACHING

The above few studies show clearly and consistently that if we take for granted that students
are actively involved in scientific investigations in the laboratory, they will simultaneously develop
their inquiry skills (observing, inferring, formulating hypotheses, designing experiments) and will gain
deeper understanding of scientific concepts, laws, and theories, we will be very disappointed. To
ensure the fundamental objectives of laboratory work are achieved, the teacher has to play a very
decisive role in designing and implementing the laboratory materials, and procedures. For the
acquisition of process skills, the teacher has to explicitly teach the skills and closely monitor the
learning of all these skills. 
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ELABORATIVE INTERROGATION A SELF-QUESTIONING
FOR IMPROVED COMPREHENSION

Review by
Claudia Sullivan

INTRODUCTION

In the past, comprehension tasks consisted primarily of reading a passage and answering the
at the end. Along came schema theory with its powerful influence on information processing 

and soon reading theory was revised to include the reader's prior knowledge as an important
Comprehension factor. Pre-reading questioning and making predictions based on prior knowledge were

into comprehension instruction. The move had begun - away from the extensive
questioning of the past towards higher order questioning involving students' prior knowledge.

comprehension activities fell into disrepute and educators sought alternatives which would
the new emphasis on reading processes rather than on the product, responses to questions

1993). A growing emphasis on providing students with independent study strategies adult
also influenced educators Ridley, Weber, 1990). One promising result 

is a form of comprehension questioning called elaborative interrogation. 



WHAT IS ELABORATIVE INTERROGATION? 

Elaborative interrogation is a study strategy that uses higher order self-questioning to help 
students understand and retain new information typically found in content area text (Menke & Pressley, 
1994). It is an outgrowth of studies showing that the questions students usually ask themselves to prepare 
for reading a new text do not activate th'eir prior knowledge adequately or promote "consistent deep 
processing of material" b .642).  Instead, text is processed only superficially with little effort to make 
inferences or judgments. Even students who ask themselves what they think will happen next wi!hou, 
asking themselves why they think so are not making strong connections between their prior knowledge 
and the text. An example of making a connection could be as follows: --- 

A student is reading a passage about teak being used to 
make furniture and flooring in Thailand. The student 
could ask himself, Why is teak desirable for furniture 
and flooring? He might respond (before reading on) that 
maybe it is particularly strong or it resists water or 
insects. 

The text may not answer the question but in the process of his askinglanswering he is processing 
the text at a deeper level than if he had not. 

DOES IT WORK? 

Menke and Pressley (1994) report large gains in comprehension test performance scores of college 
students who were taught to use elaborative interrogation. The performance was equal to that of studentS 
who processed text using visual imagery, another elaborative strategy, and greater than that of students 
who had simply reread the text. Of interest is the finding that the learning gains were evident even when 
the participants gave incorrect responses or no responses at all to their own questions. The act of asking 
the questions had improved their comprehension of the text. 

, . 
Wood, Pressley, and Winne (1990) found similar results with upper primary school students 

except that those who actually answered the questions (correctly or not) scored higher than those whobad 
not responded at all. Ch~ldren who had responded correctly had the highest performance scores. 

A study that compared elaborative interrogation, imagery, and repeated readings (~il~oughby, 
Wood, & Kahn, 1994) supports the other studies but identifies an additional factor - the amount ofprjoi 
knowledge available to the students. When the text involved a context that was familiar to the stude!tl i _  

elaborative interrogation and imagery were both more effective than repeated readings. However, when 
the text was from an unfamiliar context, imagery worked better than the other two strategies. 
researchers concluded that when students encounter unfamiliar content the prior knowledge that.'ls 

activated by elaborative interrogation is inappropriate and interferes with learning. 



t

SHOULD IT BE T A U G H T ?

Munro and Munro (1994) present the following which are applicable to most strategy

1. Model the strategy through explanation demonstration

2. Provide guided practice as a class 

3. Gradually give the students more control

4. Provide independent practice 

Have students apply the strategy to a variety of texts and tasks

6 . Encourage students to evaluate the effectiveness of the strategy.

The writers emphasise the importance of not omitting either Step 5 or Step 6. Step 5 allows
students to see that the strategy can transfer across different subject areas and can be used for different
purposes. Step 6 is based on the fact that not all students benefit equally from the same strategies
depending on learner preference and ability. Students at higher achievement levels have worked out
effective strategies for themselves and may find a new strategy somewhat confusing.

W H A T A R E THE I M P L I C A T I O N S F O R

If upper primary teachers expect their pupils to become independent readers who understand and
learn from the text they encounter they must teach them a range of information processing strategies. 
In view of the research findings, elaborative interrogation could be one of these. It would be important
for the teachers to follow the steps suggested for effective strategy instruction, including Steps 5 and 6.
Teachers should also teach their students that when the content is very unfamiliar elaborative interrogation 
might not be the best strategy to use. They should try visual imagery instead. Students should also be
told that even if they answer their own questions incorrectly it is a better strategy than not asking
questions at all. Arming students with knowledge of the elaborative interrogationstrategy, how it works,
and under what conditions it is most effective will provide them with a powerful independent study tool.
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PREPARING STUDENTS FOR EFFECTIVE INTERACTION 
IN SMALL GROUPS

Jessica Ball

INTRODUCTION

With the increasing emphasis in Singapore's educational goals upon students' all-round
development, more teachers have been exploring the use of learning activities that involve students
working in small groups. This approach has met with varying degrees of success in terms of learning
outcomes, interpersonal relationships among students, and classroom management. Recent 

in research have led to the identification of factors that significantly influence the process
and outcomes when students work in groups. This report focuses on findings of experimental studies
that suggest that an essential prerequisite of productive student groups is the teacher's provision of
an instructional programme that enhances students' interpersonal and communication skills
(Cohen, 1994; Webb Farivar, 1994).

AT RESEARCH SAYS 

Several investigations have revealed that students' general interactional skills and their specific 
to give and receive help are primary determinants of the task performance and social impact

student groups. In a review of studies, Webb (1991) that it is the quality rather than 
frequency of students' interactions during group work that predicts students' academic gains

from group work. In comparative studies, students who benefitted most from group work
academic tasks were those who engaged most in prosocial such as offering information, 
ng turns, encouraging others, for agreement, seeking help when needed, and giving
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Research findings and teachers' experiences have repeatedly shown that students
previous classroom experiences have consisted largely of teacherdirected activities tend to lack
interactional skills needed to engage effectively with their peer in task-focused interactions.
observation may be understood with reference to research findings that have underscored
differences between the behaviours needed to be successful in small groups and the
for when students are engaged in routine or teacher-led interactions involving the 
class (Cohen, 1994). Thus, the disappointment that some teachers experience when they
students to work in small groups may be partly attributable to inadequate preparation of
cope with the unique interactional demands of working on tasks together.

Several studies have further suggested that a lack of preparation for effective group
may be especially problematic among low ability students. For example, Green and Harker
found that these students tend to have deficits in role taking capacities and social maturity that
easily result in their misperceiving the social expectations associated with their role in a small group.
They also tend to fall quickly into passive dependent roles when working with more capable peers,
and thereby do not avail themselves of the opportunities to give as well as to receive information,
ideas, and explanations. These opportunities appear to contribute most importantly to the
gains that small group work can produce (Cohen, 1994). 

PROGRAMMES TO PREPARE STUDENTS FOR GROUP WORK

Based on these and similar findings, some proponents of the use of learning groups have been
encouraging teachers to spend time before and during group work helping students to learn the
of prosocial skills and role behaviours that they need in order to be successful contributors to group
task performance Cohen, 1994; Solomon, Watson, Schaps, Battistich & Solomon, 1990).

Clear benefits of systematically instructing students in interpersonal skills before assigning
group tasks were shown in an investigation by Webb and Farivar (1994). Their programme was
designed to be incorporated into students' regular instruction in an academic subject, in this case
mathematics; that is, class periods were devoted to a mix of instruction in interaction skills and
mathematics. Among approaches to teaching interactional skills that they evaluated, the most effective
was also the most expansive, taking place over five day periods on each of three occasions at the
commencement of sequential curriculum units. Three sequences of training activities were used.

Inclusion activities. also called class building, involved various "get to know
games and interviews. These helped students to become better acquainted and 
comfortable interacting with classmates. 

Communication skills activities began with discussions among students
expectations for constructive participation in class. The class made 
summarizing these norms for behaviour in the classroom at all times and
working in small groups attentive listening, no put-downs, 60 cm. voices
yelling), taking turns). Students were then helped to learn how to 

in class and how to use specific social skills during small group
These skills included, for example, checking for understanding and agreements
encouraging each other, sharing ideas, accepting criticism, criticising a person's
rather than the person and managing disagreements.



(3) Helping-giving and help-receiving skills were developed through demonstrations,
games, role plays, and practice exercises that increased students' awareness of the
need to be clear and precise when communicating ideas, asking questions, and giving
information or explanations. Teachers collaborated with students in developing a 
flow of behaviours for students to engage in when they needed to help
choosing someone to help, persisting until help is received, asking clear and precise
questions). Students also learned how to give and receive specific, constructive 
feedback. (See Farivar Webb, 1991 and Solomon et al., 1990, for a complete 
description of activities.)

IMPLICATIONS

Variable outcomes of teachers' efforts to involve students productively in small group work
may he largely attributable to variations in students' pre-existing interactional skills. We cannot
assume that our students are sufficiently effective in communicating with their peers about academic
work to he to benefit optimally from group work. Teachers need to take steps to enhance
students' ability to engage positively and productively with their peers and to communicate their ideas
and learning needs clearly to their group members.

(1) An instructional programme in interactional skills should begin with helping students 
to recognise the need for these communication skills, and to understand their 
component behaviours. For example, "cooperation" involves several behaviour 
components including giving ideas, sharing information, contributions by 
others, and taking turns.

(2) Components of prosocial and helping skills should be demonstrated by the teacher and
role played by students. 

(3) Opportunities should then be scheduled for students to practice these skills in pairs
and small groups and to receive feedback about their interactional impact during
group work et al., 1990). 

The usefulness of taking steps can also be considered within the broader framework of
proactive classroom management which calls for teachers to recognise and prepare students for both
the academic and social dimensions of all classroom activities Harris, 1992). Beyond 
the immediate benefits that can be expected from this instructional effort, interpersonal competence 
and confidence have long been recognised as keys to success in vocational and family life. 
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ENHANCING ACHIEVEMENT THROUGH STRATEGIC LEARNING

Review b y
Agnes C h a n g Shook Cheong

2
AM I ON THE TRACK

INTRODUCTION

Recent educational studies have provided three findings which have important implications 
for students' learning. These findings direct attention to the importance of strategic learning,
metacognitive knowledge and metacognitive skills in learning. Metacognitive knowledge involves 
knowledge about one's own cognitive strategies and task demands while metacognitive skills involve
planning and monitoring of performance.

The first finding indicates that students must be strategic in their learning. What this means
is that students should be able to use appropriate strategies to relate new ideas to prior information.
Second, students must develop and utilise metacognitive knowledge and skills to control their learning 
and thinking. Third, students must hold the belief that they are active agents in their own learning.
They must recognise and accept that success is the skilful blend of effort and use of some particular
strategies.

The development of thinking, problem-solving and metacognitive skills has long term
implications for successful learning at both the primary and secondary levels of school. The transition
from primary school to secondary school makes a quantum leap in the learning experience of the
pupils in terms of the number of subjects and the cognitive task demands of the subjects. A
of educators from University and Milton Academy developed the hm (for and
Milton) studying skills programme from Grades 5 to 12. In some American States, preparation for
secondary school begins in Grade 5.



In addition, there is increasing evidence to prove that academic underachievers exhibit
at all levels of task performance. They are less adept at: 

I ) evaluating their ability to successfully undertake a task; 
planning effective organisational schemes for the task;

3) applying successful strategies; 
monitoring their progress or ongoing understanding of task;

5 ) identifying and correcting their error or modifying their effort as they proceed and
6) evaluating their overall performance when

The above findings constitute evidence that for to learn effectively, they need to be
aware of their repertoire of cognitive skills and learning strategies, able to organise information,
decide and select appropriate strategies, plan and sequence procedures, diagnose problems and
mistakes and review results. 

WHAT DOES RESEARCH SAY?

Based on an analysis of 179 handbook chapters and reviews, 91 research syntheses and 61
interviews with educational researchers, Wang, Haertel and (1994) created a knowledge base
comprising 11,000 statistical findings that provide the most significant influences on learning. The
results were summarised into a 28-category conceptual framework based on models of schooling that
posited influences on learning. The 28 categories were further grouped into six broad types of
influences: student aptitude, classroom instruction and climate, context, programme design, school
organisation, and state and district characteristics. Analysis indicated that student aptitude was the
most of six broad types of influences. Among the categories of student aptitude, a
student's metacognitive processes have the strongest impact on his learning. Cognitiveprocesses also
stood out as a powerful influence. Competency in reading and mathematics, verbal knowledge and
prior knowledge are also important conrponents of cognitive processes. and cognitive 
processes were ranked second and third among the 28 categories in a comparative study of their
relative influences on learning.

WHAT ABOUT ASIAN LEARNERS?

Western observers frequently complain that Asian students tend to use rote learning strategies
both in their own culture, and overseas in Australian tertiary institutions (Samuelowicz, 1987).
(1994) has done extensive work on the learning strategies used by learners from the
heritage' cultures (CIIC): China, Taiwan, Singapore, Hong Kong, Japan, and Korea. He found
his analysis of various IEA studies in mathematics and science that CHC students have over the years
consistently outperformed Westerners. His observations were supported by data gathered 
Stevenson and Stigler (1992) in China, Taiwan and Japan. Such outcomes could not be achieved
through such rote learning. Chinese Grade were found to prefer a decomposition strategy
in mathematics, requiring a 'social conceptual understanding of addition and number sets'
and Bow-Thomas, 1992) rather than counting. The CHC preference for higher level
strategies is also seen in a study on Singaporean students studying in Australia (Violet and
1993). Singaporean students claimed the foremost characteristic of a 'good' student in 
Singapore and in Australia was to 'be able to read and understand main ideas'. Violet and
(1993) reported that Singaporean students, as compared with local Australian students, had
cognitive goals, were more able to match higher level goals with compatible learning strategies,
more help-seeking strategies and support systems and participated actively in tutorial discussions.
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Chang and have also found that Singapore secondary 2 and and post
secondary students 2) prefer the Deep-Achieving Approach in the learning of English and
Mathematics. This means that our students are prepared to read widely, interrelate information
with previous and organise their study time effectively and learning materials 

Whilst the better students SAP, Express) a preference for 
the Deep-Achieving Approach, Normal students were inclined towards the Surface Approach (rote
learning, aiming just to pass).

At the primary level. Chang and her associates (1994) were rncouraged by the results of an
intervention study on the use of metalearning strategies in the learning of mathematics and science.
pupils from the experimental classes did exceptionally well for mathematics in the Final Examination
after the intervention. Detailed analysis of the metalearning tasks showed that the mathematics and
science items were better comprehended and attempted in post-test. More alternative solutions 
were given and elaborate explanations offered. Hence strategic learning can also be carried out at

primary level.

WHAT ARE THE IMPLICATIONS FOR TEACHING?

Based on the observations made in the reviewed studies, teachers may find the following
suggestions helpful in assisting their students to be effective learners:

Make students realise that they are active agents in their own learning.

2) Train students in use of subject-specific strategies and general metacognitive
strategies. Even upper primary students can benefit from such training.

3) Create opportunities in class for students to practise these strategies. 

4) Encourage transfer of strategies between subjects, even non-examinable subjects. 
This would allow practice and saves time.

5 ) Set which will require to exercise their choice and use of suitable
strategies.

6) Encourage the establishing of linkages between concepts and ideas

7) Make students realise that there could be many solutions to a problem and encourage
them to seek alternative solutions.

8) Change surface learners into deep learners by reorientating their motivation from
extrinsic to intrinsic.
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TEACHING PRONUNCIATION, PART 2: WHAT TO TEACH AND
HOW TO TEACH IT

Review by
Gloria

INTRODUCTION

In Part 1 of this article, it was concluded that while some primary 1 pupils who do not know
English when they enter school may need to be actively English pronunciation, most older
Singaporean students speak a colloquial variety of the language fluently. For them, it may be sufficient
to tell them about the sounds of a more formal variety and leave it up to them to modify their 
pronunciation if they wish to.

If we teach pronunciation to these older students, which features should we focus on and in
teaching pronunciation to children, what techniques can we use which will be interesting and effective?

are the questions which will be addressed here.

AT TO TEACH

The features which need to be taught can be discussed under the headings Vowels, Consonants 
and Prosodic Features.
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An article by Brown reviews the differences between the vowel systems of and
English of Singapore and anempts to determine which of the differences are important. The article
concludes, as was reported in Part I of this article, that the following contrasts are not made
Singapore Colloquial English: the vowels of

bit vs. beat
full vs. fool
bet bat
cot caught
luck vs. lark

In addition, Brown reports that the vowels inface, goat and square, which are diphthongs in
are monophthongs in Singapore Colloquial English.

In determining whether a difference matters or not, Brown suggests using the following criteria:

(1) Is the different pronunciation likely to result in confusion with other sounds? 

(2) How frequently does the target sound occur in colloquial speech and how
might confusion arise because of minimal pairs (words which differ in
pronunciation by only one sound, and fool or bat and bad)?

(3) Does the distinction occur in other standard accents, such as Scottish, or
American?

Based on these criteria, Brown draws the following conclusions:

(1) The monophthongisation of the diphthongs in face, goat and square is not a
problem because the resulting sounds will not be confused with other English
sounds.

(2) The full vs. fool distinction is not very important because there are very few
minimal pairs involving these two sounds and their frequency of occurrence is
relatively low.

(3) The cot vs. caught distinction is not made by many Americans and is therefo 
not a necessary distinction for Singaporeans to learn.

(4) It is thus only the bit vs. bear, bet vs. bar and luck vs. lark distinctions whi
need to be taught.

CONSONANTS

Regarding the pronunciation of consonants, it is only the sounds at the beginning of thin and
which cause difficulty for Singaporeans. Voiced fricatives and affricates at the ends of wor

may also need practice. 

2



Though individual consonant sounds cause few problems, the pronunciation of consonant clusters, 
those formed as the result of adding a past tense or plural to a word already ending 

needs to be taught.

FEATURES

In another article, Brown concludes that in Singapore Colloquial English the contrast
stressed and unstressed syllables in words, which is a major feature of native speaker English

is largely absent. Deterding (1993) suggests that, though in connected speech in
Singaporean English there is a difference between stressed and unstressed words, the distinction between

nucleus or "main sentence stress" and other stressed syllables, which is very important in native 
varieties, does not occur in Singapore English.I
As stress, on both the syllable within the word and the word within the phrase, clause or

is very important to distinguishing meaning in standard varieties, this should also probably be

TO TEACH IT

Though it is useful for English teachers to know something about the way in which speech sounds 
and to learn technical terms for discussing the process of articulation, it is unlikely that

technical discussion is of much use in teaching students in schools at any level. For older
knowing the phonetic symbols for the sounds of English might be useful because, with this

they can look up a new word in the dictionary and understand from the symbols given the
word should be pronounced.

A technical description of how to produce a sound is probably not of much use to school children, 
simple diagrams of the mouth and demonstrations can be helpful. Baker (1981) provides clear

drawings of the mouth for each English sound and amusing illustrations for minimal pairs. This book
provides other kinds of useful pronunciation exercises. 

For practising the suprasegmental features of English, such as stress and intonation, as well as
clusters, Mortimer (1985) provides amusing dialogues which may be of interest and usefulness

er students.

A long lesson focussed only on pronunciation can be a bit boring and of questionable value. It
better to teach pronunciation in conjunction with some other type of knowledge or skill.

suggests teaching the pronunciation of English sounds in connection with spelling. Final 
can be taught in conjunction with grammar: the past tense of the verb and the plural

the noun. Stress and intonation practice could be part of oral reading.

In addition to presenting the dialogues and minimal pairs with illustrations which are found in 

I Of the books already mentioned, there are a number of activities for teaching pronunciation which
entertaining and effective if not overdone. Practising aspirating the sounds lkl at the

of words and not aspirating them when they follow an can be done holding a strip of paper 
the mouth. The paper should flutter when an aspirated sound is produced but not when an
sound is produced.



Games can also be useful for certain pronunciation features, particularly to 
children. In teaching consonant clusters, example, the class can be divided into teams. One
of each team can be given a piece of paper with a word written on it. The child must read the
the other members of the team must write down what they think they have heard. This requires
child reading the word pronounce the final cluster distinctly and that the other children on the team
the pronunciation correctly. If the answer is correct, the team gets a point. The team with the
numher of points at the end wins.

CONCLUDING REMARKS

There are many other games and activities which the clever teacher can devise. The
points to remember are the following:

(1) There is little value in teaching details of pronunciation that do not affect
Focus on the important ones only.

(2) Incorporate pronunciation lessons into lessons on spelling, grammar or reading.

(3) When pronunciation features are focused on, make the presentation clear with
and demonstrations and avoid terms.

(4) Make the lesson fun and interesting with pictures, funny stories and
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IMPROVING THE PROCESS THROUGH
INSTRUCTIONAL DESIGN 

R e v i e w b y
Barry

I N T R O D U C T I O N

classroom when teachers devise and prepare their daily lessons. Although they quickly become 
experienced at developing educational activities teachers routinely use planning methods that are as
diverse as the contexts in which they work. While most teachers are generally successful at lesson
development many researchers believe that students' learning outcomes would he improved if more
educators used design procedures instead of relying upon intuitive and often 
haphazard planning techniques.

What Is S y s t e m a t i c  I n s t r u c t i o n a l  D e s i g n ?

In general, systematic instructional emphasizes the following:

Well-defined learning objectives 

Instructional activities related to the above learning objectives 

3 . An assessment to determine how well students achieved the objectives

4. Revision and remedial instruction based upon student performance

1



4 . rhc steps can a
in Although a methods

effective. planning procedures can he helpful in developing
activities while the use limited educational resources.

Do T e a c h e r s A

Although suggests that using a systematic, objectives-first approach to
design can have a positive impact on student achievement, many teachers use a hodge
preparation practices that tend to ignore the roles of performance objectives. educational 
learning theory (Clark Peterson, 1986; Shavelson, 1983; Yinger, In a recent study of
educators Kennedy that

Teachers have gleaned knowledge and in certain areas that can be
incorporated in an instructional development framework, hut their understanding of
learning as an underlying framework is abysmal, and their ability to see
instruction from 3 systems perspective is. in most cases, non-existent.

In fact, they usually plan lessons that focus upon factors such as instructional content,
length, prior experiences and classroom activities.

Can T e a c h e r s Be To Use A S y s t e m a t i c A p p r o a c h To I n s t r u c t i o n a l D e s i g n ?

Reiser and Radford (1990) and Reiser and Mory (1991) conducted studies with prospective
teachers who were taught to use a systems approach to instructional design as part o f an introductory
course in educational psychology. T h e researchers wanted to see if teachers would use such a system
approach if taught to do so during their preservice training. The studies indicated that when educators
received this training they were likely to use i t . However, few teachers have had such training (Reiser
and Mory, 1991). Unfortunately, unless teachers had additional support beyond an initial course,
would systematic instructional design (Reiser Radford, 1990). Interestingly, the
researchers also found that using a systems approach helped teachers to better remember their
instructional objectives during the lesson itself. 

I M P L I C A T I O N S

Although some preservice and classroom teachers have been taught to systeniatically plan
develop instructional activities many the practice when faced with complex classroom realities
and a lack o f further training. Consequently, educational institutionsought to providesupport and
up activities to help faculty modify their own planning and make their lessons more
hopefully, effective.

Since a of systematic instructional design can he the development o f useful though'
processes, teachers ought made aware that mental plans are as important as written ones. 
teachers are thinking about a classroom activity "they should try to identify whether any of
objectives are supported by that activity, and then, on the of that answer, decide whether the
should be employed" (Reiser, 1994).



FOR

should take note of this try to arrange for periodic in-service
training for their which teaches o f systematic instructional

2 . Adminis t ra tors should make support such as hooks, videotapes and
computers for faculty use. In addition ought to allocate time for teachers to utilize
these materials. 

3. Teachers should try the simple four step instructional design process outlined in this article.
Research has shown a systems approach will help teachers focus on instructional objectives 
which, in turn, should have a positive impact on student achievement. 

s

a

Utilize meaningful activities. These activities should students to meet the
by having them perform the target behaviors. T h e planned activities for this

lesson could include working with charts, models even worksheets. If possible, 
may also want to activities utilizing computer-generated graphics. 

multimedia and computer-assisted instruction.

For example, a science lesson covering the circulatory and respiratory could be planned
as follows:

a. Focus o n t h e state what students should b e able to d o as a result 
of the lesson o r activity. such as heing to trace the circulation of blood
rhroughout the o r of respiratory system. 

Assess s tudents a t regular intervals. should be able to
demonstrate their learning hy completing an activity. Teachers can plan to evaluate
students at different junctures in the lesson and note whether o r not they have mastered
the

d. Prov ide revised a n d instruction a s Depending on how students
perform, teachers should b e ready to either revise portions of their lesson o r move on to 
the next activity. A particularly useful revision strategy can h e found in Positive
Clussroom. (Jones. 1987). 

4. Teachers can consult written materials for support and guidance including publications
such as Planning Effective Instruction, (Dick Reiser, and Lesson Planning: A

Tool for Successful (Hilgenfeld, 1993). 
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RESPONDING TO LEARNING DIFFICULT
IN PRIMARY CLASSROOMS

Review by
Kevin

Research undertaken by and Moses (1985) showed that many primary school teachers 
believe that learning difficulties are caused by factors innate to the child IQ), the child's attitude
or concentration, or home circumstances. These beliefs are also reflected in an over-reliance upon 
norm-referenced tests to 'assess' pupils' special educational needs. This often results in little more
than a of one child with others, according to test scores. It tells us very little about
teaching or learning needs.

Dissatisfaction with vague statements of special educational need, which stem from
'comparative' forms of assessment, together with concerns about the misclassification of children from 
minority ethnic groups (Galigan, 1985) has led to a demand for the development of assessment 
procedures which examine and describe the actual difficulties which pupils are experiencing.

Children who experience difficulties in learning will only receive appropriate educational
provision if it takes account of, and responds to, the whole range of factors which contribute to
learning difficulties and successes (Jones, 1992, This requires a three-pronged analysis of
factors within the child, the and the environment which help or hinder learning. 
Approaches which encourage teachers to concentrate upon an analysis of the curriculum and the
learning environment Ainscow, 1991) can deflect attention away from 'within child' factors 
which, for some pupils, should also be considered as of a holistic assessment of their special
educational needs. Three different approaches to the assessment of (and response to) special 
educational needs in classrooms are discussed below (the 'diagnostic-prescriptive', 'analytical' 

'recognition' approaches).

APPROACH

The diagnostic-prescriptive approach examines factors 'within the child' which might be
causing to experience difficulties in learning. The most obvious 'within-child' factors which

cause learning are poor hearing and poor vision. Other less obvious 'within-child'
poor visual or auditory discrimination, sequencing can also contribute to



difficulties in learning. Tylzr (1990) idzntified a large sub-group of 'dyslexic' children who
visual Various tests can hzlp teachers to plot a profile of a child's
and weaknesses in areas. This information can either be used to 'remediate' areas of
or to 'plan learning experiences which make use of strong channels'. The first option (the
approach) concentrates upon the development and strengthening of selected areas such as

and auditory discrimination. Whilst this approach can lead to some discernible
gains research has cast doubt upon the long term benefits. 

Recent studies indicate that the second option (utilising the child's strong channels) is 
likely to lead to long term improvements in learning. For example, Cripps and Cox's (1989)
suggests that children who have strengths in the 'visual' and 'kinaesthetic' will
success in spelling if they are introduced to strategies which help them to remember the
characteristics and the 'feel' (through the fingertips) of words. Conversely research 1991)
has indicated that approaches to the teaching of spelling which contain a more significant 
element such as 'Simultaneous Oral Spelling' (Bradley, 1985) will lead to better progress
children whose 'auditory' channel is stronger. 

Whilst the diagnostic-prescriptive approach help teachers to formulate a response to
learning difficulties which some children encounter, it will not be appropriate for all children, nor
should it constitute the response. Many children will encounter difficulties which are related
the curriculum or their learning environment. These factors are now discussed in the next
sections.

THE ANALYTICAL APPROACH

The analytical approach comprises a number of different methods which have been used to
examine the 'match' of the curriculum to the of the child. For some children the planned
curriculum, without modification, moves too fast and is at too difficult a level. At a general level
the match of the curriculum to the needs of a child can be appraised by comparing the child's current
levels of attainment (assessed via observation) with the curriculum being offered. If a mismatch
occurs adjustments can be made. At a more detailed level the 'behavioural objectives' approach
one example of a process which out to describe the special educational needs of pupils in precise
and observable terms. This approach focuses upon a detailed description of 'what the child can
'under what conditions he I she can do it' and the 'level of success achieved'. Advocates of
approach claim that once a baseline of current performance is established teachers can then
incremental sequence of achievable learning steps. The analytical approach has been 
because it can lead to measurable gains in skill development and without it many teachers fail to
necessary adjustment to the curriculum for pupils who encounter difficulties in learning (Gickling
Thompson, 1985).

Despite these advantages approach should be used with caution. A number of studies have 
that strict adherence to end point objectives can lead to the acquisition of skills that can only
performed in limited circumstances and a narrow curriculum where only the measurable is taught
For this reason Thomas and Feiler (1988) recommend that when individual aims and goals
developed the resultant activities should be purposeful and of intrinsic value to pupils, rather
means to a predetermined end. 

THE RECOGMTION APPROACH

This approach encourages teachers, parents and other professionals to factors within
child's learning environment the way the curriculum is presented, management of



grouping) which might be causing him her to experience difticulties in learning (see Cline. 1992,
p.128). For example pupils might experience difticulties due to:-

a mismatch between the 'task' and the pupil's current level of performance (one study 
indicated that 65% of tasks were too for low-attaining pupils) 
poor specification of the learning task
ineffective time management, thus reducing the amount of time available for 
teaching
lack of appropriate pacing 
few opportunities to review, revise and reinforce learning
the work having an image inappropriate to the pupils' chronological age
a lack of 'purpose' in learning activities
inappropriate grouping strategies 
an absence of teaching approaches which encourage independent learning 

The responses which emerge from the 'recognition' process will be somewhat different from
those which result from other procedures the diagnostic-prescriptive approach). The emphasis
will be upon change within the curriculum or the learning environment so that more effective teaching 
methods can be introduced and obstacles to children's learning can be removed. 

Ainscow and Muncey (1989) suggest that teachers can begin to address these issues if they:

emphasise the importance of meaning and purpose in learning activities 
set tasks that are both realistic and challenging

. ensure that there is progression in children's work 
provide a variety of learning experiences 
give pupils opportunities to choose
have high expectations of success

. create a positive atmosphere 
provide a consistent approach
recognise and reward the efforts and achievements of their pupils 
organise resources to facilitate learning

. encourage pupils to work co-operatively

. monitor progress and provide regular feedback 

The advice given by Ainscow and Muncey provides a useful foundation upon which
teachers can make adjustments to their professional practice so that the learning environment becomes 
more conducive for all learners. This process of adjustment should not overlook the pupils' affective
needs. Charlton in summarising a number of studies, encourages teachers and other
professionals not to forget the influence which children's affective state self concept, locus of
control) can have upon learning. Charlton claims that if such needs are and met
via counselling and or other techniques, significant gains in academic learning can be achieved.

FOR SCHOOLS

Commonly held perceptions that the causes of a pupil's learning difficulties reside 'within the
child' or are due to a 'poor home background' cover up a whole range of factors which can cause a 
child to experience in learning.

A better understanding of a child's teaching and learning needs will be obtained if teachers,
Parents and other professionals, accept that a child's difficulties can be caused by a combination of



factors within, 'the child', 'the curriculum', or the 'learning environment'. When these factors have
been the information should provide the basis for responses a child's learning
difficulties. which should involve: 

the utilisation of a child's strong learning channels visual and kinaesthetic) 

the construction of purposeful learning objectives for that particular child 

. the adaptation of the learning environment so that more effective teaching methods 
can be used and 'blocks' to learning removed via counselling)
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TEACHERS! DO YOU TEND TO "JUDGE" YOUR STUDENTS?

INTRODUCTION

Review by
Teo Chua Tee

How many teachers have ever checked themselves, and hence faced the insecurity and anxiety
which arise after reprimanding a student? During those moments of "unexplainable" bewilderment,
the possibility of an "inability" or failure to discern the undoubtly exists. Traditionally, and even
today, teachers are always in the "right" (with the exceptions of those who have been evidenced with
"concrete" proofs that they are in the wrong, of course). School administrators tend to give the
teachers, rather than students, their fullest support. 

In fact, the classroom teacher today needs to rely on scientifically proven results of educational 
research as a source of guidance. For it is then that the subjective, emotional mortal being may be 
delivered from veils of prejudice and secular philosophies. Justice is a best beloved virtue. Let us
examine what research has to offer concerning the "judging" attitude, the accuracy of the teacher's
perceptions of her students and current findings on how to make improved judgment or better
decisions.

RESEARCH FINDINGS

"Judgment" refers to the process of forming an opinion, a decision, an evaluation, a choice
or the selection of response after perceiving the stimulus (Myers and The
"judging" attitude is concerned with decision-making, closure seeking, and the planning and organizing
of activities. Pwple who prefer the "judging" attitude tend to shut off as soon as they have observed
enough to make a decision. They are usually organised, purposeful and decisive. It needs to be
noted, however, that the execution of judgment with a "deficit" of perception results in prejudice.
Teachers who frequently practise the "judging" attitude need to caution themselves against
steppingthe bounds of moderation.



and You (1988, cited reported finding of a predominance of
"judging" personality type (53% males and 47% females) amongst a sample of 2, 248 civil
in Singapore. Teachers were included in the and in their study of
trainee teachers, found 69.64% to possess the "judging' attitude. Only 30.36% were found to have
the "perceptive" personality. Myers and in an occupational analysis 
personality reported of teachers to be of the "judging" type and 34.36% to be of
"perceptive" type (N = 16.

Results of a study by Selby, and Powers (1993) indicated that teacher's
perceptions of student behaviour were not necessarily accurate. In an anempt to classify middle 
(lower secondary) students along an adaption-innovation continuum, teachers were, in fact, found
overestimate student behaviour when test-retest scores have indicated and
to be stable traits (r p In the study, student responses on the
Innovation Inventory Kirton, 1990) were compared and correlated with observations of their
parents and teachers. In terms of percentages (Selby et al., 18.6% of the teacher ratings were
more than half a standard deviation more innovative than student responses and 61.8% were more than
half a standard deviation more adaptive. Only 19.6% of the teacher ratings were within half a
standard deviation of the student's scores. A comparison of mean scores between student self-
perception and teacher ratings yielded a significant difference. An analysis of the magnitude and
direction of the difference indicated that teacher judgment differed from self-perception of the students
by -10.2 on the average with a range of -59 to Parent's observations, on the other hand, had
a significant positive correlation with the adolescent's perception of own behaviour =
p It was evident in this study that parent's observations are more accurate and reliable than
the teacher's judgment of adolescent behaviour in the classroom.

An examination of research in judgment indicates that most individuals underestimate the
amount of variability during which a decision is made (Roth, 1993). The key variables affecting the
decision-making process include the amount of content knowledge, the availability of and
the amount of uncertainty inherent in the estimation task. Feedback does help decrease bias but not
in eliminating it. Group methods of judgment have been observed to hold great potential in increasing
the accuracy of judgment and Rohrbaugh, 1990) as they allow both interaction and learning
among decision makers. 

IMPLICATIONS

Know yourself ...
"True loss is for him whose days have been spent in utter ignorance of his self."

Baha'u'llah

Knowledge of oneself is indeed a valued asset which an individual teacher or student
has a rightful heritage to. It is only when one knows himself or herself well that he
or she is able to be more discerning and objective. 



Acknowledge individual differences ...

No two individuals are alike, even if they are homozygous twins. Hetherington and Parke
when expounding on the concepts of individual differences, pointed to at least two

contributing factors. They are: (i) genetic constitutions the heredity or biological factor, (ii)
environmental provisions and (iii) natural endowment (not in family tree exceptional
attributes which none of those in the same family or related families possess). The results of 
an interaction of these fundamental factors are, of course, inter-individual differences in
personality, cerebral hemispheric preferences and creative abilities. We need to accept the
varying degrees and kinds of individual differences as they are real.

Individual differences, by their very nature, tend to create divisions among people.
Nevertheless, the uniqueness of every person could in fact be an attraction, a challenge and 
a contributing factor to enrichment in learning. By the existence of these
differences, both teachers and students would, first of all, be able to learn to listen more
effectively to opposing points of view without becoming unduly upset emotionally. Teachers
could then on perceptual differences, for example, to guide students to generate
different solutions to a problem, thereby facilitating group dynamics.

Judge not ... simply consult!

The teacher, with his or her wealth of experience, is certainly capable of making good 
judgment on learning needs of the students. However, the teacher needs to caution himself 
against making unfounded judgment on the student even though the teacher may know, or
claims to know the student well. For it is to remember that everyone tends to think
that he sees things as they are. Many are not aware that they are perceiving reality from their
own frame of reference only.

When judgment is made on the person, personalities and egos begin to collide. Teachers must 
make a conscious effort of not allowing personalities, but opinions, to clash in the classroom.
Differing thoughts and viewpoints are encouraged to clash so that the shining spark of truth
may come forth. Judgment needs be suspended till all facts are established and their
implications fully discussed. The individual needs to accept the voice of the majority since
group decision has been shown to be more efficacious (Harmon and Rohrbaugh, 1990; Roth,
1993). is but one. Consultation a communication process involving the
sharing and interaction of thoughts and feelings in a spirit of love and harmony, essentially 
transforms individual differences amongst teachers and students into a source of strength for
learning and creative teaching. 

Perhaps, we should all refrain from making judgment on the human personality since no one
is perfect. Judgment is indeed a double-edged sword. Should it be used as a decision-making
tool on the course of actions, great ideas would have been quickly transformed into good work 
for the benefit of all be it in the classroom or otherwise.
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QUESTIONING THE USEFULNESS OF TESTS

Review by
G o r d o n Schmidt

Many teachers are questioning the us ical education classes 
(Docherty Bell, 1990). Testing is not so much in question as are the reasons behind assessment. 
Fitness tests can serve to motivate individuals to achieve better scores, monitor achievement and
progress of students, or report grades 1990). Conversely, test scores can be a detriment to
motivation if students do not perform tests well. (1994) cites reasons for the failure of
teachers to conduct individual fitness assessments as large class size, heavy teaching loads, poor
facilities and equipment, peer pressure and the lack of relevance of fitness tests to the curriculum.
According to when standards are either too high or else not sufficiently challenging,
then the usefulness of the fitness test loses its value. However, 

if imaginative and effective ways can be found to reduce the
counselling and record keeping burdens on teachers, surely personal 
exercise prescription programs following exercise tests will allow
children] to assume greater control over their own present and future
well-being. 1992, p. 118)

TESTS OF P H Y S I C A L

and (1992) view fitness tests as "effective tools in the cognitive domain
to teach children about the health implications of regular physical activity and physical fitness"
135). Fitness testing may encourage an active lifestyle and promote fitness consequently serving a
vital purpose in the curriculum of physical education. 

Many physical educators become confused because of the myriad of protocols for fitness 
testing. Constant revision of norms and alteration of fitness procedures require that the physical
education teacher keep abreast of fitness changes and new technologies. Test components from most

fitness batteries place an emphasis on health-related fitness and include cardiovascular
endurance, muscular strength and endurance, flexibility, and composition (Safrit, 1990). All
students in Singapore schools participate annually in the Singapore National Physical Fitness Award

Scheme. Table compares other international fitness tests. To determine which test best 
suits the fitness needs of the nation, it is necessary to look at each element of health-related fitness
and assess its validity for the intended population. 

ENDURANCE

Cardiorespiratory endurance refers to the ability of the body to respond to changes in
continuous work intensities. To obtain the greatest challenge to the cardiovascular system, the time 
involved in the test should be greater than five minutes (Safrit, 1990). American and Asian fitness 
assessments include distances of 1.5 kilometres whereas the test requires a longer 2.4

distance. The decision about which distance to choose has been the subject of debate for many
On the other hand, the Eurofit test includes a 20-metre Multi-Stage Test (20-MST) and has



been validated in Singaporean athletes et al.. 1993). Contrasted with the distance run
that place a negative aspect on the individual who finishes last, the 20-MST provides a 
cardiovascular fitness level to the individual who exerts greater effort over longer time.

MUSCULAR STRENGTH

Muscular strength is the maximal amount of effort that a muscle can exert.
endurance is the ability of the muscle or group of muscles to perform repetitive exercise. 
batteries often evaluate abdominal and upper body muscular endurance.

Traditionally, fitness batteries include sit ups with hands behind the neck
twisting to the opposite knee. A useful alternative for measuring abdominal muscular endurance 
the curl up test because this test produces a wide range of scores and may be appropriate for 
"average or perhaps low fit individual" (Safrit, 1992. p. 282). Performing a full sit up has received
much attention in the research literature because of the excessive use of hip flexor muscles and
potential for neck strain. The curl up is advantageous because the anatomical position of a curl up
permits less strain on the lumbar spine.

The ability of a full sit up test to predict low back dysfunction has led fitness professionals
to question the usefulness of this test in assessing abdominal muscular endurance (Safrit, 1990).
Here, we must ask, does the sit up test measure what it intends to measure? Another substantial
question for Singapore is, should the national fitness battery test "average to low fit individuals?"

UPPER BODY MUSCULAR ENDURANCE

Criticism of the low range of scores and the inability of some children to perform any pull
ups is a problem in testing upper body muscular endurance. Too many "zero" scores on the pull up
test prompted Pate et al. (1987) to propose a modified pull up test to assess upper body muscular
endurance. Quek et al. (1993) identified the need for new national norms for the Singapore
population and recommended the modified pull up test for boys under 15 years in the test.
As many teachers have found, administering the pull up test for young adolescent men results in many
scores of zero. Alternative testing seems in order. Again, it seems prudent to question whether
component of strength has long-term health benefits. 

FLEXIBILITY

Moving a joint through a range of motion assesses flexibility. Hopkins and Hoeger
have questioned the validity of the sit and reach test in measuring trunk flexibility and have
alternate testing protocols. Anyone who has participated in a test of low back flexibility knows
an individual with short and long legs is at a disadvantage when employing a standard

the floor. The pain felt by the hamstring muscle group during the performance of the sit
reach test also magnifies the need to re-evaluate the usefulness of this form of flexibility testing.



BODY COMPOSITION

The of a body composition assessment from fitness rest baneries has been criticized
because of its value for adult life (Safrit, 1990). Standardization of protocols is imperative
for proper estimation of body fat measurements. However, adequate training and practice on as few

as the triceps and calf provide sufficient information to advise children and parents about body
composition. The results may he beneficial in planning classes of weight loss and designing exercise
programmes to suit the needs of students in the Singapore Ministry of Health Trim and Fit
Scheme.

OTHER FITNESS TEST ITEMS

One major concern in fitness testing is that test items need to measure physiological
components that are responsive to training Bell, 1990). In testing, Safrit (1990) feels
that tests that do not have a high predictive value for future health status, such as tests influenced by
heredity, do not belong in test baneries. Although, the Scheme includes the broad jump and
shunle run, these elements can be justified based on their ability to assess power, speed and agility,
but have limited relation to health-related fitness. 

IMPLICATIONS FOR EVALUATION OF PHYSICAL EDUCATION 

Fitness assessments can provide feedback to the student for improvement of health-related
fitness. Physical education teachers need to see the relevance of fitness testing, especially in the 
promotion of quality physical education. Knowledge of fitness results affects children's perception
of themselves and their worthiness 1992). Officials responsible for school policy sometimes
disregard the guidelines for keeping the body fit for the of academic pressures.

As professionals, each physical education teacher can play a role in the achievement of a
testing programme that is relevant and useful. The following goals should be incorporated into the 
plan for fitness testing in classes of physical education: 

Include health- and performance-related fitness elements in the testing programme and
curriculum.
Try a variety of testing protocols not relying solely on the standard protocols.
Learn how to measure thickness and apply the measurements'to weight management 
programmes such as the Trim and Fit Scheme.
Emphasise the importance of physical education testing to peers, principals and policy makers
so that the results of these tests have meaning. 
Conduct research both collaboratively and individually with concern for the prediction of
positive outcomes.
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Table1. Comparison between international fitness tests 

12 yr : 2.4

male : pull ups (PB)
: flexed arm

sit reach or V-sit
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